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(54) GAME APPARATUS, METHOD OF PROCESSING GAME, GAME EXECUTION METHOD, AND 
CaAME SYSTEM 

(57) An object is to provide a free-entry type of race 
game apparatus wtierewith a player can join at any time. 
This is a race game that simulates an endurance race in 
which many vehicles mn for a long period of time. The 
vehicles are continually running on the track (ST 1). 
from which number a player selects any vehicle at will 
(ST 3) and joins the race in progress (ST 4. 5). The 
game is terminated on the basis either of a pass count 
' indicating the number of cars passed (or passed by) (ST 
6). or a limiting time (ST 7). 
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Description 

BACKGROUND OF THE INVENTION 

1. Plaid of thatnvention 

This Invention concerns a game processing 
method, game apparatus, and game execution method. 
More specifically, it concerns the processing for games 
such as driving (auto race) games in which an object 
such as an automobile is made to move on a monitor 
screen in response to the manipulations of a player. It 
also concerns a game system and game method for 
conducting a driving (auto race) game, for example, 
comprising a plurafity of consoles interconnected via 
communications means, wherewith a plurality of players 
compete with each other between the consoles. 

2. PgsffiptiQn pf thft R?»q<Qd Art 

With the advances being made in computer graph- 
Ics technology in recent years, image processing appa- 
ratuses are being proposed for providing various kinds 
of images. Among these apparatuses are those used in 
so-called TV game apparatuses, such as race games, 
shooting games, simulation games, and action games. 

Whether these game apparatuses are used in the 
home or in business, there is a denmnd for displaying 
Images more vividly and realistically. In general, game 
apparatuses comprise a game apparatus main unit hav- 
ing a built-in computer for executing previously stored 
game programs, a controller for sending control signals 
to the computer to isaje movement commands to 
objects repressed in the game, a display for displaying 
images associated with the game development as the 
game program is executed by the oonr^uter. and an 
audio unit for generating audio to accompany the game 
development. 

In recent game apparatuses, in order to make the 
screens high-quality and powerful, image data are 
defined in virtual three-dimensional coordinate space to 
position objects ("player characters** or "player drivers") 
and bacicground items, etc.. and to display scenes 
which are viewed from prescribed viewpoints. . 

Game apparatuses that handle driving games (auto 
race games) constitute one fieM among game appara- 
tuses configured in this way. and among them, in turn, 
are contest games in which a plurality of players partic- 
ipate and compete for standings. 

In the comest games already existing, however, 
such as driving games, it has been impossible to enter 
the game once it has already been started. In a system 
supporting communtcation between a plurality of game 
apparatuses that are interconnected, for example, a 
demonstration is first displayed to attract participants. 
Seeing this, multiple players start the game simultane- 
ously, and match their skills against one another. The 
general rule with game apparatuses such as this is that 



the game must be started simultaneously in order for 
the plurality of players to compete fairiy for standing. 
For example, if four people have first started to play a 
game in normal fashion, and then a friend of theirs 

5 comes along, he or she will not be able to participate in 
the qmQ already begun. Thus conventional game 
apparatuses, while touting their communicatfons capa- 
bilities, can only support play between a drde of 
friends, and do not petUxm the role of true 'communica- 

10 tions" that would alfow play by an indefinite number of 
people. 

In the driving games already existing, moreover, the 
method adopted for detemUnlng that a game is over is a 

time-expiration control system that terminates the game 

15 rf the prescribed course is not ftni^ed within a certain 
time period. This time-expiration system is mainly suita- 
ble for stand-alone installations. It is not always suitable, 
in terms of game interest in multi-play implementations 
in which an indefinite number of players can erijoy the 

20 game using a plurality of game apparatuses that sup- 
port intercommunications. With the tfme-ex|^ration sys- 
' tern, for exanple. whether or not to extend a game is left 
up to the top player only, so that the following players 
can only aim at the top position in a race while not know- 

25 ing when that race might end. When this is the case, 
patterns may develop in which a game is continued irre- 
spective of the will of the players, or it might be impossi- 
ble to reach the top position due to a spontaneous 
accident that happens Irrespective of the relative skill 

30 (technique) of the player, with the game then being ter- 
minated irrespective of the will of the players. 

The present invention has been devised in order to 
resolve the problems noted above, and an object 
thereof is to provide a game processing method and 

35 game apparatus wherewith players may join at any time, 
and wherewith game development is predicated on the 
skill and luck of the players themselves, so that 
improper game terminatfons can be eliminated. 

As already noted, in conventional conrpetition 

40 games, such as driving games, for example, it is not 
possible for a player to join in after the game has 
already been started. In a communications-capable 
game system wherein a plurality of game apparatuses 
are interconnected, a demonstration is first displayed to 

45 attract participams. Seeing this, a plurality of players 
start the game simultaneously, and rriatch their sMIls 
against one another. Ordinarily, with such a game sys- 
tern as this, the game is begun with a simultaneous 
start Thus, if. for example, four people begin competi- 

50 tive play via communications, and then another partici- 
pant comes atong, that other particQ)ant cannot ioHn the 
game that is already in progress. He or she must wait tor 
the competitive game in progress to end before joining 
the competitive play. 

55 In this competitive game, in the case of a driving 
game, the method adopted tor deterndning that a gante 
is over is the time-expiration control system which temti- 
nates a game if a prescribed course is not completed 
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within a certain time. When a game terminates t>y meet- 
ing this condition, the race standings, etc.. are dis- 
played. At this Juncture, new participants may join the 
game (or replace losing players), so that communica- 
tions^sed competitive play is resumed with a new plu- 
rality of players. In other words, when commurucations- 
based play is to be continued, the steps of *game ternu- 
natioa' 'addition of (replacement by) new participants»" 
and "game resumption* are necessary, oi that order, 
between one game and the nexL H has been pointed 
out that the excitement over arrd interest in the conpet- 
itive play can be extinguished by this '1)etween* time. 

Furthermore, in a conventional driving game, new 
partictpants are solicited (determined) every time a 
game is over, so that a player who has won first place in 
the last game has little s&ise of "surviving.'' In other 
wonds. there is no game continuity wherein the results 
of previous games are automatically reflected by the 
system. Thus a skillful player can do nothing more than 
continue making high-scoring games, one at a tima 
This can greatly diminish one's interest in the game. 

An otjed of the present invention, which has been 
devteed in order to resolve the problems noted above, is 
to provide a free-entry muttiple-ptayer competition game 
system and game execution method wherewith other 
players can join (enter) a communications-based com- 
petitive game at any time, the "between" time between 
one game and the next is eiin^nated so ttiat multiple 
games can be carried on continuously, and game 
results are handled so that the results of previous 
games are automatically reflected in succeeding 
games. 

SUMMARY OF THE INVENTION 

A game apparatus according to the present inven- 
tion corrprises advancing means for continuing and 
advancing a race game involving a plurality of vehicle 
in'espectfve of whether or not players are present: 
selection means for the selection by a player of one of 
the plurality of vehicles; control shifting means for shift- 
ing the control of a selected movable object to a player; 
and control termination means for terminating control by 
the player when the selected vehicle has satisfied cer- 
tain conditions. 

This type of race includes car races, seagoing 
races, airplane races, and spaceaaft races, etc. The 
race is perpetuated automatk;ally by a CPU, for exam- 
ple, and a player can join a race whenever he or she so 
desires. Accordingly, it is possible for a game to be 
always advancing, irrespective of the presence or 
absence of players, so tfuit new situations can continu- 
ally be enjoyed. 

A game apparatus according to the present inven- 
tion comprises advancing means for automatically 
advancing a game, following a predetermined program, 
and automatically controlling a plurality of objects; 
selection means for permitting a player to select one of 



a plurality of objects: control shifting means for shifting 
the control of the object selected by the player to the 
player; and control termination means for terminating 
control by the player when the selected object has sat- 

5 isf led certain conditions. 

This type of game includes non-time-restricted bat- 
tie games and war simulation games, et& In the case of 
a race game, moreover, this might extend to situations 
where a radng machine is maMng a pit stop, for exam- 

10 pia 

A game apparatus according to the present inven- 
tion is such that saxi advancing means comprise: 
parameter changing means for changing the perform- 
ance parameters of the vehicle or object as time 

15 elapses: replenishing means for moving the selected 
vehicle or object. t>y the control of the player, to a desig- 
nated position for the purpose of restoring the perform- 
ance pararneters; and reinstating means for renstating 
the vehicle or object after the perfornnance parameters 

20 have been restored. 

In a real auto race, for exarnple. there are pit stops, 
and here these are incorporated into the gama As tiie 
distance that a vehicle runs lengtiiens. there is a degra- 
dation of various performance factors. These situations 

25 are also simulated in the gama An example of a proc- 
ess for restoring these parameters is the pit stop in an 
auto race. It is also permissible to make it possible to 
regulate the degree of parameter restoration according 
to the type of replenishn^ selected In ttie replenishing 

30 step, the elapsed time, or the condition of the vehicle, 
etc. Performance parameters might include, for exam- 
ple, tire wear rate, engine performance, transmission 
perfbrmanca steering performance, and fuel remaining, 
etc. 

35 A game apparatus according to the present inven- 
tion Is such that the advancing means comprise envi- 
ronmental condition changing means for changing the 
environmental conditions as the game advancea 
The track surface and weather conditions might be 
40 continually changing, for example, until reset. Or the 
debris scattered onto the track surface by a crash might 
be left there. This would permit a more realistic game 
progression to be enjoyed. 

A game apparatus according to the present inven- 
ts tion IS such that the advancing means maintain tiie 
number of the vehicles or objects constant. 

Since the number of vehicles, etc.. that are racing is 
kept constant, the race can always be conducted fairiy. 
However, it is also possible to inclement ttiese as 
50 means for handling customers by having a distributor or 
operator perform setting operationa 

A game apparatus according to the present inven- 
tion is such that tiie advancing means set environmen- 
tal conditions for the progress of the game by selecting 
55 from among a plurality of predetermined environmental 
conditiona 

For example, an operator might make ttie initial 
environmental condition settings. These environmental 
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conditions may contain such eiemenls as track surface 
conditions, teniperature. humidity (coefficient of friction 
between tires and track surface), presence of debris or 
oil on the track, when rain is to start and stop. etc. 
Accordingly, all kinds of race developments can be 
expected even with the same game apparatus, so that 
more interesting game progressions can be erijoyed. 

A game apparatus aocordng to the present Inven- 
tion is such that the selection means comprise a posi- 
tion detection means for finding the position of the 
selected vehicle or object: and a situation changing 
means for changing the situation of the selected vehicle 
or object when the prescribed position where a player is 
to join a game in progress is tar from the position of the 
selected vehicle or object; and the control shifting 
means comprises a first vehicle control means for shift- 
ing the control of the selected vehicle or object to the 
player, after waiting for the selected vehicle or object to 
approach the prescribed position where the player is to 
join a game in progress, when the prescribed position is 
dose to the position of the selected vehicle or object; 
and a second vehicle control means for moving the 
selected vehicle or object to the preserved position 
where the player is to join a game in progress, and 
transferring the control of the selected vehicle or object 
to the player, when the prescribed position is close to 
the position of the selected vdiide or object. 

The situation changing means noted above are not 
a mandatory component; vehide control may be trans- 
ferred without changing the situation whatsoever. 

Because the selected vehide is to enter a race in 
progress, it is necessary to naturally return to the start 
position by some method or other, and to transfer con- 
trol over to the player. If the distance is short to the start 
positioa then the start position can be naturally attained 
by moving the vehide without changing its situation. If 
that distance is considerable, then the vehicle is 
returned naturally to the start position by changing its 
situation. In an auto race, for example, a mishap or 
other trouble may be generated to stop the race, and 
then the vehides may be pulled to the start position by 
wreckers. In this way, faster and natural control transfer 
is made possible. 

A game apparatus according to the present inven- 
tion is such that the selection means select the vehide 
or objed to which a mark is attached corresponding to 
an input mark. 

One possibility, for example, is to have the number 
of the game consde used as the number of the vehida 
If a consde is unattended, then that car can be driven. 
This method is readily understood by players. 

A game apparatus accorcfing to the present inven- 
tion is such that the contrd terminating means comprise 
a determination means for tenninating control based on 
a pass count that indicates the number of times a pass- 
ing encounter has occurred between the selected vehi- 
cle or object and other vehides or objects. 

A ^me apparatus according to the present inven- 



tion is such that the pass count fbr the vehide or object 
Is determined by measuring the position of the vehide 
or object with reference to designated points within 
blocks provided along the coursa 

5 tn an auto race, the pass count is kept by adding 1 
every time a vehide passes an opponent and subtract- 
ing 1 every time that vehide is passed by an opponent 
The pass count at the beginning of a game is set to an 
appropriate initial value. Pass counts make processing 

10 easy even when participants are permitted to join while 
a race is in progress. 

A game apparatus according to the present inven- 
tion is such that the oontrd terminating means con^e 
score computing means for computing scores relating 

IS to the competition results of the flyers. 

In a point-scored game, for example, scores nr^y be 
computed on the bases of distance run. times docked, 
or number of opponents passed within a certain time 
frame in minutes or distance frame in kilometers. 

20 A game apparatus according to the present inven- 
tion is such that the control terminating means termi- 
nate the control by that player when a prescribed 
amount of time has elapsed. 

' A time limit might be imposed, for example, by stop- 

25 ping the race after 24 hours. 

A game processing method according to the 
present invention is a game processing method that 
perpetuates a race game, inrespective of the presence 
or absence of players, comprising: a selection step by 

30 * wftich players select vehides from among a plurality of 
vehides during a race; a joining step by which players 
join the race using the selected vehides; a game per- 
petuating step that perpetuates the race ^me with the 
plurality of vehides that tndudes the sdected vehicles; 

35 and a game-tern^nation processing step that termi- 
nates the game when the selected vehides have satis- 
fied prescribed conditions. 

This type of race includes auto races, seagoing 
races, airplane races, and spacecraft races, etc. The 

40 race is perpetuated automatically by a CPU. for exam- 
ple, and a player can join a race whenever he or she so 
desirea 

A game processing method according to the 
present invention Is such that the joining step oom- 

45 prises: a position detection step for determining the 
position of the selected vehide; a first vehide control 
step that when the position of the selected vehide is 
dose to the prescribed position where a player is to join 
a race in progress, waits for the seleded vehide to draw 

so near to the prescribed position, and then transfers con- 
trd of the selected vehide to the player; a situation 
changing step for changing the situation of the selected 
vehide when the position of the selected vehide is far 
from the position where the player is to join the race in 

65 progress; and a second vehide control step that forces 
the selected vehicle to move to the preserved position 
and then transfers contrd of the selected vehide to the 
player. 
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The situation changing step noted above is not a 
mandatory component; it is permissible to transfer the 
control o1 a vehicle without changing its situation. 

Because the selected vehicle is to enter a race in 
progress, it is necessary to naturally return to the start s 
position by some method or other, and to transfer con- 
trol over to the player. If the distance is short to the start 
position, then the start position can be naturally attained 
by moving the vehicle without changing its situation. If 
that distance is considerable, then the vehicle is 10 
returned naturaOy to the start position by changing its 
situation. In an auto race, for exampte, a mishap or 
other trouble may be generated to stop the race, and 
then the vehicles may be pulled to the start position by 
wreckers. - is 

A game processing method aocorcfing to the 
present invention is such that the game perpetuating 
step comprises: a parameter chaining step that 
changes the performance parameters of the vehicles as 
time elapses: a replenishing step for moving the 20 
selected vehicle to a prescribed position for restoring 
the performance parameters thereof: and a reinstating 
step for reinstating the vehicle in the race after the per- 
formance parameters have been restored. 

In a real auto race, for example, there are pit stops. 25 
and here these are incorporated into the game. As the 
distance that a vehicle runs lengthens, there is a degra- 
dation of various performance factors. These situations 
are also simulated in the game. An example of a proc- 
. ess fbr restoring these parameters is the pit stop in an so 
auto race. It is also permissible to make it possible to 
regulate the degree of parameter restoration according 
to the type of replenishment selected in the replenishing 
step, the elapsed time, or the condition of the vehicle, 
eta Performance parameters might include, for exam- as 
pie. tire wear rate, engine performance, transmission 
performancQ, steering performance, and fuel remaining, 
etc. 

A game processing method according to the 
present invention is such that the game-termination <o 
processing step determines when the game is over * 
based on a pass count indicating the number of passing 
encounters betweei the selected vehicle and other 
vehicles. A game apparatus according to the present 
Invention is such that the pass count for ttia vehicle is 45 
determined by measuring the position of the vetnde 
with reference to designated points within blocks pro- 
vided along the course. 

In an auto race, the pass count is kept by adding 1 
every time a vehicle passes an opponent, and subtract- so 
ing 1 every time that vehicle is passed by an opponent 
The pass count at the beginning ol a game is set to an 
appropriate initial valua 

A game apparahjs according to the present inven- 
tion comprises: a plurality of game machines, each 55 
comprising: an image processor for generating game 
screens; and a communications controller tiiat is con- - 
nected to the image processor and that performs control 



while communicating with the other equ'pment; and 
connection means for connecting the communications 
controllers of the plurality of game machines; wherein 
the image processors execute all of ttie processes 
noted abova 

A game apparatus according to the present inven- 
tion comprises: control means for obtaining information 
on race conditions from at least one of the plurality of 
game machines and determining display images; and 
an external monitor or monitors for displaying the dis- 
play images determined by the control means. 

The controller determines images that the players 
can reference In response to the situations of the vehi- 
cles that are contesting a raca For example, if the dis- 
tance between v^ides is great, this can be ptotted on a 
map and displayed, and if small, this can be dsplayed 
as a camera cut If one vehicle enters the pits, that situ- 
ation can be displayed. If trouble develops, the affected 
v^ides can be displayed. And when tiie game is over 
the awaid ceremony or victor can be di^layed. 

A game apparatus according to the present inven- 
tion is su^ that each of the plurality of game machines 
comprises a display unit for displaying information con- 
cerning race conditiona 

The display unit may display who is in ttie lead, 
what lap the leader is on. or which players are present, 
etc. 

A game apparatus according to the present inven- 
tion is such that, In the plurality of game machinea each 
of the image processora respectively, processes previ- 
ously allocated data, and each of the communications 
controllers, respectively, outputs processed data to the 
other game machines, receives data processed by tiie 
other game machines, and writes these data to a mem- 
ory in tiie image processor. 

Data are processed in prescribed periods. When 
tiie processing in one period is finished, all of the game 
machines access data processed by the ottier game 
machines. Accordingly, all data are processed while lev- 
eling out tiie processing burden by distributed process- 
ing, so that all of tiie game machines can use all of tiie 
data. This fadlitates effident data processing. 

A recording medium according to the present 
invention is a recording medium in which are recorded 
procedures fbr causing processors to function as one or 
other of the means noted in the foregoing, namely the 
advandng means, selection meana control means, and 
control termination means. This recording medium may 
be. for example, a floppy disk, magnetic tape, pho- 
tomagnetic disk. CO-ROM, DVD. ROM cartridga RAM 
memory cartridge wKh battery backup; flash memory 
cartridge, or non-volatile RAM cartridge. The recording 
medium is sometiiing on which information (mainly dig- 
ital data and programs) is recorded by some physical 
meana and with which the prescnl)ed functions can be 
elicited from a processor such as a computer or dedi- 
cated processor. Communications lines such as radio or 
telephone lines are also included in such recording 
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media. 

. A game system according to the present invention 
comprises: game execution means that enable a plural- 
rty of players to join together and compete in a common 
game; pseudo-game execution means for permitting 
other players to artiflcialiy Join a game in progress when 
there are such other players to join such game in 
progress: player setting means that when competition 
of a certain scope in the game has been concluded, 
reflects the competition results tor that game and auto- 
maticaliy sets a new plurality of players to which the 
other players have been acUed; and game perpetuating 
means for causing the automatically set plurality of play- 
ers to automatically partiC93ate in the game and for per- 
petuating that game. 

In tNs way, players joining a game in progress can 
partidpate artif toially in the game from the time they join 
it and then* after the game has reached a certain stage, 
they can continue to participate. t)ut now as official com- 
peting members, in the next scope of the game that will 
be automatically and continuously executed. 

Preferably, the game noted above should be a driv- 
ing game in which vehicles are used in conpeting In the 
game space. In this way it is possible to provide free- 
entry driving games which can be Joined at any time 
even when a game is in progress. 

The first embodiment of the pseudo-game execu- 
tion n^eans noted above involves means for providing 
competition with vehicles controlled by a computer com- 
prised t>y the system. In tNs way, players joining while a 
game is in progress, although in a holding state waiting 
to join an official competition, can immediately join a 
pseudo-game based on a computer competition. Thus 
the sense of tedium while in the holding state can be 
elinvnated. 

One embodiment of the player setting means noted 
above comprises judgment means for determining the 
finish of a certain scope of the driving game; determin- 
ing means for determining the results of the driving 
game when the finish has been determined; and setting 
means for setting the new (durality of players to which 
has been added the other players and the continuing 
players for the game deagnated by conrtparing the 
results of the flrst-m&rtioned game against predeter- 
mined conditions. In ttiis way, it is possible to provide 
games wherein tfiere is a sense of "survivar that 
reflects the results of the driving game in the next circuit 
battle. 

One embodiment of the certain scope of the driving 
game noted above is the scope wherein a closed 
course, from start to finish, is run a prescnt>ed number 
of times, in the virtual game space of a driving game. In 
this way. the prescribed number of circuit runs can be 
made the game unit so that driving games of ths gams 
unit can be repeated continuously, and so that joining a 
game of that game unit that is in progress can be han- 
dled at any time. A player joining such a game in 
progress is able to artif ictaliy join that game currentiy in 



progress, and can then automatically the game at 
ttie next game unit as an offidal member. After one 
game-unit game has ended, the next game-unit game 
continues automatically witiiout intentiption. 

s A game execution method according to the present 
Invention is a game execution mettiod wherewith a plu- 
rality of pliers can participate competitively together In 
a common game; wherewitii. when other players join 
ttie game while it is in progress, tiiose other players are 

10 allowed to partidpate artifictally in tiie game in progress; 
wherewith, when a certain scope of ttie oonpetition in 
tile game has been concluded in the game space, tiie 
results of that game competition are reflected and a new 
plurality of players to which the otiier players have been 

15 added is automatically set; wherewitti this automatically 
set plurality of players is automatically made to join tiie 
game; and wherewith that game is perpetuated. In tiiis 
way, the same operational benefits as provided by the 
game system described in tiie foregoing are obtained. 

20 

BRIEF DESCRIPTION OF THg PPAWINQS 

Fig. 1 is a functional biockdiagram of a game appa- 
ratus concerning a first embodiment of the present 

2S invention; 

Rg. 2 is a functioral l^ock diagram of communicat- 
ing game apparatuses concerning the first embodi- 
ment of the present invention, configured witti four 
of the game apparatuses of Fig. 1 ; 

30 Rg. 3 is a functional block diagram of another set of 
conrvnunicating game apparatuses concerning the 
first embodiment of tiie present invention; 
Rg. 4 is an external view of communicating game 
apparatuses concerning the first embodiment of the 

35 present invention; 

Rg. 5 is a flow chart for the processing in a game 
apparatus of the first embodiment of tiie present 
invention; 

Rg. 6 is a vehide selection screen for explaining 
40 the processing In a game apparatus of tiie first 
embodiment of tiie present invention; 
Rg. 7 is a zoom screen for explaining the process- 
ing in a game apparatus of the first enrtbodiment of 
tiie present invention; 
45 Rg. 8 is a driving screen for explaining the process- 
ing in a game apparatus of tiie first embodiment of 
tiie present invention; 

Rg. 9 is a diagram depicting a camera perspective 
in a game for explaining the processing in a game 
so apparatus of the first embodiment of tiie present 
inventton; 

Rg. 10 is a start screen for explaining the process- 
ing in a game apparatus of tiie first embodiment of 
tiie present invention; 
55 Rg. 11 is a detailed vehide selection screen for 
explaining tiie processing in a game apparatus of 
tiie first embodiment of the present invention; 
Rg. 12 is a race screen for explaining the process- 
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ing in a game apparatus of the first embodiment of 
the present Invention: 

Rg. 13 is a pit-stop screen for explaining the 
processing in a game apparatus of the first embod- 
iment of the present invention; 
Fig. 14 Is a gamoKJver screen for explaining the 
processing in a game apparatus of the first embod- 
iment of the present invention; 
Fig. 15 is a game^er screen for explaining the 
processing in a game apparatus of the first embod- 
iment of the present invention; 
Fig. 16 Is a continue saeen for explaining the 
processing in a game apparatus of the first embod- 
iment of the present invention; 
Fig. 17 is a course plan for explaining the process- 
ing \n a game apparatus of the first embodiment of 
the present invention; 

Rg. 1 8 is a flowchart for pass-count processing in a 
game apparatus of the first embodiment of the 
present invention; 

Rg. 19 is course plan for explaining pass-count 
processing In a game apparatus of the first embod- 
iment of the present Invention; 
Rg. 20 Is a block plan for e)9)laining pass-count 
processing In a game apparatus of the first embod- 
iment of the present invention; 
Rg. 21 is an explanatory diagram of distributed 
processing In a game apparatus of the first embod- 
iment of the present invention; 
Rg. 22 Is an explanatory diagram of distributed 
processing In a game apparatus of the first embod- 
iment of the present invention; 
Fig. 23 is a flowchart for external monitor display 
processing in a game apparati^ of the first embod- 
iment of the present Invention; 
Rg. 24 is a flowchart for leader marker lighting 
processing in a game apparatus of the f iist embod- 
iment of the present invention; 
F^. 25 Is a summary ftowchart indicating one 
example of entry processing in a game apparatus in 
a second embedment of the present invention; 
Fig. 26 is a summary flowchart indicating subrou- 
tine processing for setting new participants in a 
game apparatus of the second embodiment of the 
present invention; 

Rg. 27 IS an explanatory diagram indicating work- 
ing examples of entry processing In a game appa- 
ratus In the second embodiment of the present 
Invention; and 

Frg. 28 is a diagram of a screen as viewed from the 
cockpit of a pseudo-vehicle in a game apparatus in 
the second embodiment of the present invention. 



DESCRIPTIQIM OF TOE PREFERRED BVIBODI- 
MENTS 

First Embodiment 

5 

A first embodiment of the present Invention will now 
be descnbed. making reference to the drawings. 

Rg. 1 1s a block diagram of an Image processor and 
a game apparatus in which that Image processor is 
10 used which concern one embodiment of the present 
invention. This ^me apparatus comprises the main 
components of a game apparatus main unit 10, an input 
apparatus 11, and output apparatus 12, a TV monitor 
13. a speaker 14. a display unit 15, and a leader marker 
IS ia 

The game apparatus main unit 10 oomprises, in 
addition to a CPU (central processing unit) 101. a ROM 
102. RAM 103. sound unit 104. input/output interface 
108. saoll data processor 107. terrain data ROM 109. 
20 geom^ai'izer 110. shape data ROM 111. drawing unit 
112. texture data ROM 113. texture map RAM 114. 
frame buffer 115, image synthesizer 1 16. and D/A con- 
verter 117. 

The CPU 101 Is connected by a bus line to the 
ss ROM 102 which stores the prescribed programs, etc.. 
RAM 103 which stores data, sound unit 104. I/O inter- 
lace 106. saoll data processor 107. and geometalizer 
1 1 0. The RAM 1 03 Is made to function as a buffer, so it 
performs such functtons as writing various kinds of corn- 
so mands to the geometalizer 110 (object display; etc.), 
and does matrix-writes when processing conversion 
matrices. 

The I/O interface 106 is connected to the input 
apparatus 1 1 and output apparatus 1 2. by which means 

35 the operating signals such as from the steering wheel of 
the input apparatus 1 1 are taken into the CPU 101 as 
digitafized values. Signals generated in the CPU 101 
can be output to the output apparatus 12. The sound 
unit 104 is connected via a power amplifier 105 to a 

40 speaker 14. and audio signals generated by the sound 
unit 104 are power-anipGfled and then sent to the 
speaker 14. 

In this endxxfiment the CPU 1 01 . following the pro- 
gram stored In the ROM 102, reads out control signals 

45 from the input apparatus 1 i . tenrain data from the terrain 
data ROM 109. and shape data (objects such as "^ut)- 
ject vehicles" and 'opponent vehicles." and three- 
dimensional data such as "moving track," "terrain." 
"sky." "spectators." "buildings." and other background) 

so from the shape data ROM 1 1 1 . The CPU 101 also per- 
fonns at least such vehicle simulation processing as 
determining when there is contact between a vehicle 
and the terrain Ompact). computation of the behavior of 
all vehicles, computation of body behavk>r (this is anal- 

55 ogous to suspension behavior and will be described in 
detail subsequently), and determinations of collisions 
between vehicles. 

The CPU 101 employs a three<fimensional coordi- 
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nate system (global coordinate system) commonly 
called a right-handed coordinate system. The CPU 
reads terrain shape data from the terrain data ROM 109 
and vehicle and other shape data from the shape data 
ROM 11 1« subjects these data to processing in 
response to input signals, and conftgures running 
Images in wMch multiple vehicles are arranged in the 
coordinate system descrbed above. These vehicles are 
made up of subject vehicles that can be driven by play- 
ers and other vehicles (which may also be called oppo- 
nent vehicles, as used above) that are controlled by the 
game apparatus. 

Vehicle behavior processing simulates vehicle 
movements in virtual space aocorcfing to player operat- 
ing signals from the input apparatus 1 1 . After coordinate 
values are detennined in three-dimensional space, a 
conversion matrix for converting these coordinate val- 
ues to a visual coordinate system and shape data (vehi- 
cles, tenain, etc) are designated in the geometalizer 
1 10. The CPU 1 01 is connected to the ROM 1 09 which 
holds data in which vehicles are defined as oval models 
for the purpose of detemilntng impacts, ard these pre- 
determined data are passed to the CPU 101. 

At this time, the CPU 101 primarily determines 
impacts between the terrain and the four wheels of the 
vehicles that are the objects, determines collisions 
between vehicles, and determines, when necessary, 
impacts between vehicles and structures. When making 
these determinations and oonrputing vehicle behavior, 
the CPU 101 Is also configured so that it will mainly han- 
dle floating decimal point computations. Consequently, 
vehicle-related contact determinations (inpact determi- 
nations) are performed by the CPU 101. and the results 
thereof are pnsvided to the same CPU 101 , so the CPU 
processing load is reduced, and the contact determina- 
tions are performed more quickly. 

The geometalizer lib is connected to the shape 
data ROM 1 1 1 and the drawing unit 112. In the shape 
data ROM 1 1 1 are defined graphics and shapes (body 
coordinate system) of such objects as subject vehicles 
and opponent vehicles, made of combinations of multi- 
ple polygons, and such background as the tenath and 
sky. (The number of polygons here can be selected as 
appropriate.) These definitions are made up^ for exam- 
ple, of a list of apex coordinate values tor the polygon 
group or groups used (polygon list: these coordinate 
values are configured of three-dimensk>nal data), a list 
of polygon surfaces wherein any four points in the apex 
list are designated by apex number, something that rep- 
resents standard positions for determining the order in 
which the polygons are to be displayed, and lists of 
attributes designating wheUier one side or both sides of 
a polygon should be displayed, and polygon surface 
attributes of elements, etc., that apply two-dimensional 
pictures (called eiffter "bit map data' or texture") to the 
polygons, etc. 

The CPU 101, based on data from the ROM 111. 
performs modeling conversions for arranging these 



player characters, as solid bodies made up of multiple 
polygons (being polygons which are mainly tetrahe- 
drons having four apexes, or triangles In which two of 
the apexes therein coincide), in the three<limensional 

5 coordinate system (world coordinate system). Then the 
CPU 101 executes perspective conversion based on the 
point of view, as already discussed, after which It per- 
forms three^menstonal clipping. 

For this purpose the CPU 101 reads the coordinate 

10 value list polygon surface fist, and polygon surface 
attribute Hst. etc, as desaibed abcve, out of the ROM 
102. Then the CPU 101 passes these data to the geo- 
metalizer. The geometalizer takes the data designated 
in conversion matrices sent from the CPU 1 01 and 6ui>- 

15 jecis them to a see-through conversion, then executes 
two-dimensional dippng. and obtains data converted to 
the visual coordinate system from the worid coordinate 
system in three-dimensional virtual space. 

The drawing unit 1 1 2 adds texture to the converted 

20 shape data in the visual coordinate system, and outputs 
these to the frame buffer 1 & In order to peridrm this tex- 
ture addition, the drawing unit 112 Is connected to the 
texture data ROM 113. to the texture map RAM 114. 
and also to the frame buffer 115. 

2S The terrain data ROM 109 contains relatively 
roughly (simply) defined shape data such as is sufficient 
for detemiining contacts between either vehicles and 
teaain or between two or more vehicles. The shape of a 
vehicle is defined here as a rectangle, for example, fbr 

30 the purpose of determining Impacts. The data stored in 
the shape data ROM 1 1 1 . on the other hand, which per- 
tain to shapes that configure vehicle and background 
screens, eta. are defined more exactingty. 

The scroll data processor 107 processes text char- 
ts acters and other data on the scroll screens. This proc- 
essor 107 and the frame buffer 115 both lead via the 
image synthesizer 1 1 6 and D/A converter 1 1 7 to the TV 
monitor 13. By these means, the polygon screens (sim- 
ulatton results) of vehicles and terrain (background) 

40 temporarily stored in the frame buffer 1 1 5. and the scroll 
screens of textual information such as vehide speeds 
and tap times, are combined according to designated 
priorKies, and the final frame image data are generated. 
These image data are converted by the D/A converter 

45 117 to analog signals and sent to the TV monitor 13. 
whereupon the driving game images are displayed in 
real time. 

The communications interface 118 supports data 
communications between the CPU 101 and the other 

so devices. This communications interface 1 18 corr^ses 
converters for converting parallel data on the CPU bus 
to serial data, or serial data back to parallel data, and a 
controlio' for establishing communicattons protocols. 
The input apparatus 11 comprises a steering 

55 wheel, accelerator, brake pedal, shifter, and view- 
change switch, etc.. while the output apparatus 12 com- 
prises a steering wheel road-feel feedback mechanism 
and various lamp indicators, etc. The steering wheel 
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road-feel feedback mechanism imparts prescribed 
reaction forces to the steering wheel coordinated with 
vehicle behavior (to be further described below). 

The TV monitor 13 displays the driving game 
images. A projector may be used instead of this TV 
monitor. The view-change switch is a switch for chang- 
ing the point of view. By manipulating this switch, a 
player is provided with a view from the driver's seat or a 
view of his or her own subject vehicle as viewed diago- 
nally from another viewpoint for example 

The display unit 15 connected to the 1/0 interface 
106. During play, this unit displays such play conditions 
as the lap nun^er for tfiat player, etc. At other times this 
unit displays a "NO ENTRY" sign indicaling that the 
game is available fbr play. 

The leader marker 16. which is connected to the I/O 
interface 106. lights when the player operating that 
game apparatus 10 is running in the lead, and notifies 
the other players and any spectators of that fact. 

Fig. 2 diagrams the configuration of communicating 
game apparatuses comprising a total of 4 game appara- 
tuses, tot example. (TTie total number may be a number 
other than 4). Four game apparatuses la, lb. Ic. and 
Id conprtee, respectively, image processors lOa. lOb^ 
10c. and lOd. and communications controllers 1 7a. 1 Tbi 
17c and 17d. The commuracations controllers 17 are 
connected to the conmiunicatons interface 118. Each 
communications controller 17 comprises a plurality of 
ports that correspond 1>to-l with the other apparatuses. 
In the example diagrammed in Rg. 2. each communica- 
tions controller comprises at least two ports. Or it may 
be of such a type that multiple other apparatuses can be 
connected to one port (as in Ethernet applications). 
Using this system, any one of the game apparatuses 1 
can access data (scores, ranks, times, various statuses, 
etc.) from the other game apparatuses. 

In Fig. 2, Game apparatus la is the master, while 
game apparatuses lb through id are slaves. The pro- 
cedures for commurtications between these appara- 
tuses will be discussed subsequently. A controller 18 is 
a single device for making a communicatbns k)op 
between the nraster and the staves. The controller 18 
takes game screens and race conditions, etc., from the 
game apparatus la, and displays images on external 
monitors 19a and 19b for the enjoymem of the players 
and spectators. In this diagram the communications 
channel is a loop, but is not limited to that configuration, 
and may be configured as a bus, as noted by the 
dashed lines in this f igura An Ethern^ convnunicattons 
channel may also be used. 

Fig. 3 diagrams an example configuration that dif- 
f»s from Rg. 2. The communications units 20a. 20b, 
20c. and 20d of the game apparatuses la. lb, Ic, and 
Id. respectively, are equipped with ports for both trans- 
mitting information held in the image processors 10a, 
lOb^ 10c and lOd to a controller 21. and receiving con- 
trol information from the controller 21. The controller 21 
comprises communications interfaces for the number of 



game apparatuses, and receives infbrmation from all 
the game apparatuses. It also transmits this Information 
and necessary contrd information (for tuming the dis- 
plays of other players' vehicles on and off, updating the 

5 standing, etc) to each of the game apparatuses. In the 
case diagrammed in Fig. 3. the information from game 
apparatus 1 is first assembled in the controller 21 . per- 
mitting the configuration of the communicatk)ns unit 20 
of the game apparatus 1 to be kept simple. 

10 Rg. 4 provides a diagonal view of tfie communicat- 
ing game apparatuses cfiagrammed in Fig. 2 and 3. The 
system depicted in this drawing comprises four game 
apparatuses, but. as noted earfler, the number of game 
apparatuses may be any number. The game apparatus 

IS 1 is made so as to a'mulate the cockpits of the several 
cars, each being provided with a TV nwnitor Ic conre- 
spending to the windshield, a control panel equipped 
with a steering wheel, and a driver's seat etc. A leader 
marker 16 is provided on top of each game apparatus 

20 console, and a display unit 1 5 is attached to the back of 
each driver's seat Arranging a plurality of game appara- 
tuses in this manner Is convenient fbr a set of communi- 
cating game apparatuses in which one matches one's 
skill against other players. Two large TV monitors 19 are 

25 installed in front of the players so that one may readily 
apprehend the status of the other players. 

Fig. 5 is a flowchart for the race game action of one 
game apparatus. Rg. 6 through 16 d^k:t example 
screens fbr explaining the acttons. Fig. 17 Is an example 

30 plan of a race course fbr explaining the acb'ons. 

The apparatus actions of a first embodiment of the 
present inventk)n are now desaa>ed 

Free Entry System Specifics: 

35 

One of the characteristics of the apparatus of the 
first embodiment of the present invention is the "free 
entry system." This system comprises three features, 
namely that the vehicles are always deployed in a race 

40 Irrespective of whether or not players are present (ST 
1). that any vehlde running can be selected (ST 3), and 
that when a player starts a game, he or she joins a race 
in progress (ST 4). Suppose, for example, that four peo- 
ple first begin play in normal fashion, and then a friend 

45 of theirs comes along. That friend can join the game 
Immediately. In this way. if the apparatus of the first 
embodiment of the present inventton is used, an indefi- 
nite number of players can play, so that the true role of 
a communicating game can be fulfilled. Tlie free entry 

so system is now descn'bed with reference to Fig. 5. 

STO A: Power Turned On by Operator ' 

In order to start up the game system diagrammed in 
ss Fig. 1 through 4, an operator first turns the power on to 
the system. 
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STO B: Envfronment Set by Operator 

The operator sets the environment tor the ganie 
(scenario) offered. For exannple, he or she sets the type 
of game being offered, whether a race game, a no-tlme- 
lintit battle game, or a war simulation, etc., and sets var- 
ious other game parameters^ such as the season of the 
year, the time off day. and the situation, etc. In other 
words, the individual elements pertaining to the game 
scenario are not limited to the vehicles or action charac- 
ters selected by the players, but environmental parame- 
ters can also be set 

STO C: Should an Intermediate Sttuatton Be Gener- 
ated? 

The operator decides whether to start the game 
with everyone at the start Gne. or to start the game with 
the race already In progress, and Inputs this. In the latter 
case, an Intermediate situation must be set so the fol- 
lowing step STO D is advanced to. If that is not the case, 
then step ST lis advanced ta 

STO D: Generate Intermediate Situation 

This situation s set up with a race already in 
progress. Each parameter may be set individually, or a 
plurality of parametere may be prepared ahead of time 
(preset). 

ST 1 : Advertise (vehicles operated by the CPU 101 and 
an opponent pl^orer are continually engaged in a race) 

Many radng cars are prepared ahead of time and 
are moving around the prescr&>ed course depicted in 
f=ig. 17. In Fig. 17, 201 is the course, 202 is an area 
wherein a selected vehicle can be retumed to the pits 
wittiout causing a mishap. 203 is the pit area, and 204 is 
the grandstand The vehicles negotiate the course 201 
in clockwise fashion. Before play begins, all of these 
cars are controlled by the CPU 101. tn other words, 
many cars are running, whether play has started or not 
This situation anuilates an endurance race. The vehi- 
cles that the playere will use are also running under con- 
trol of the CPU 101. In step ST 3. described below, the 
playera can select any cara they wish from among the 
cars running. By having the care continuously running 
on the course in this manner, changes will develop in 
vehicle performance, such as how well the tires are grip- 
ping, for example. This change over time in perform- 
ance is one of the entertaining game features of this 
embodiment of the present inventioa This point is fur- 
ther discussed later on. 

ST 2: Coin Insertion 

This step determines whether coins have been 
inserted. If they have been inserted (YES), then step ST 



3 is advanced ta Games are started tyy putting in coins. 
In the following description, starting or finishing a game 
refers to the player In view starting or concluding play 
involving his or her joirang a game in progress, and does 
5 not refer to the start or finish of the game itseif . 

ST 3: Vehicle Selection and AT/MT Selection Screens 

As noted earlier, the nunU^er of veh'cles on the 

10 course s constant, and the participants select care they 
want from among those running. When this is done, all 
of the action controls of the vehicle selected are trans- 
fOTed to that player, and all actions such as the direction 
and speed of the vefvde, et&, are performed sequen- 

15 tially according to the directions of the player. One 
example of this selection process is now described with 
reference to Rg. 6 through 10. 

First the vehicle selection saeen depicted in Rg. 6 
is displayed. The details of this screen are depicted In 

20 Rg. 11 . When four vehicles are turning the course, an 
image of each car. together with a profile including cur- 
rent position, distance run, engine horsepower, tire grip, 
and previois conpetition results are delayed on 
screens 151 through 154. At the same time, the respec- 

25 tive positions 155 through 158 of tiie vehicles on the 
course are displayed. The playera select a vehicle style 
and profile on the bases of these screens 151 through 
154. 

A player is free to select any vehicle except one 
30 already selected. It should be easy to select a car hav- 
ing an outstanding record, whether or not there are per- 
formance differences in terms of game processing. 

When a player selects a car, one of a plurality of 
screens will zoom out (screen 152 in Rg. 7). Selection 
35 is done, for example, using the number of the car dis- 
played on the screen. This selection process is facili- 
tated if the selection number is the same as the nutvber 
displayed on the body of the car that the player is select- 
ing. 

40 A screen showing that car running is also displayed. 
The selected vehicle is autonatically returned to the pit 
area 203 in Rg. 1 7. The player then climbs into the vehi- 
cle retumed to the pit area 203 and starts racing. In 
other words, play always begins from the pit exit 

45 . If the car is njnnlngin area 202. it can retum to the 
pit area 203 Immediately. If H is running outside of that 
area, however, it may take a littie time before it can enter 
the pit area. As a result the player will have to wait In 
the first emtxxiimeni of the present invention, theretore. 

so tile CPU 101 executes presaibed processing to return 
the vehicle more quicMy to the pit area. Specifically, ttie 
processing metiiods described below are possible tor 
this purpose. 

55 Method 1 : Wait until the selected vehicle returns to the 
pit area naturally. In tinis case, it would be good to mal(e 
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the overall course length shorter to shorten the wait 
ttma 

Coin insertion vehicle selection selected vehi* 
de heads for the pit area from the moment of selection 
(but does not move t)ackward on the course even if that 
would be the shorter distance). Method 2: Create trou- 
ble in the selected vehicle to return it to the pit area. The 
following types of trouble and ways of handling tNs 
might be used. 

(1) Big aash after the crash, vehicle moves 
slowly to the side of the track -> vehicle removed by 
wrecker 

(2) Engine trouble vehicle reduces speed after 
trouble develops and stops at the side of the track 

same as above Tire blowout same as above 
same as above 

However, when the selected vehicle is in the area 
202 just belbre the pit area, the player waits for the vehi- 
cle to naturally return to the pit area without creating 
tnxjfale. 

ST 4: Player begins play, game starts race joined in 
progress 

A player exits the pit area 203 onto the course 201 
and begins racing by merging with the many vehicles 
under the control of other players or the CPU 101 . 

When a player comes into the pt area 203. the dis- 
play screen will display the course ahead, as depicted in 
Fig. 9. and this will change to a start saeen such as 
seen in Rg. 10. The details of this screen in Rg. 10 are 
shown in Rg. 12. In Rg. 12. 159 is the selected play 
vehicle. 1 60 is the pass count display (pass count is dis- 
cussed subsequently). 161 is the distance run display, 
162 is the speedometer, tachometer, manual/automatic 
display, and gear position display, 163 Is the damage 
meter which indicates the degree of damage sustained 
by the vehicle. 164 is the display of the overall course, 
164a is the position display for opponent veNdes, and 
165 Is the reannew mirror. There are also a display of 
the limit time "LIMIT TilVIE 99:99S9,- and a pass-count 
status-change display such as "PASS UPIL* The latter 
also displays such messages as "PASS DOWNII" and 
"Challenger Is Coming." 

ST 5: Start race (Qualifying. Heat 1 , Heat 2) 

The race is started. In the race, while sustaining an 
ordinary standing system at the beginning, each player 
also has a tima A player joining a race in progress joins 
from the pit exit road (i.e. starts from the pit area). A 
degree of skill is required to negotiate this pit exH road. 
Hence, if a player can safely negotiate the pit exit road 
and enter the main track, this constitutes a front-group 



entry, whereas the failure to do so results in a back- 
group entry. In other words,, the standing of a player Is 
detemiined Immediately upon his or her entry into the 
race according to his or her skill level. Also, bonus time 

5 is added at each check point A ptaya* need not forfet 
an earned standing when the game is over, but by con- 
tinuing, can resume the game maintaining the same 
position. However, he or she must be careful lest he or 
she be passed from behind by a competitor whOe he or 

to she is deciding whether or not to continue playing. Also, 
unless a player exerdses great care when merging onto 
the track from the start line, he or she may be struck 
from behind by another car. Conversely, when a player 
is going to continue playing, a fbOowing competitor has 

IS a good chance to catch and pass that player. 

ST 51 : Vehicle Performance Degradatk)n 

As the laps begin to add up, race performance (i.e. 
20 engine and tire peilbrmance) begins to decline. A pit 
stop is necessary in order to restore race performance 
to what it was originally. 

ST 52: Pit Stop 

25 

A player enters the pit area by performing pre- 
scribed maneuvers. Before entering the pit area, how- 
ever, a certain number of laps must be completed. 

30 ST 53: Pit Work Scene (amount of restoration depends 
on pit time) 

WNIe a vehicle is being worked on in the pit area, a 
screm such as that depicted in Rg. 13. for example, is 

35 di^layed. The pit crew gathers around the vehicle 166 
to change the tires and r^enish the fuel. During this pit 
time, a so-called race queen (i.e. a beautiful woman) 
may be displayed, as indicated at 167 in Rg. 13, to 
enhance the entertainment value of the game screen. 

40 The work in the pit area takes some time to accom- 
plish. A player can select what repairs are made, that is. 
whether or not to change the tires, whether to simply 
take on more fuel. etc. By reducing the number of repair 
items, the time requirjdd Ibr the pit work can be regu- 

45 lated as appropriate. This changes the restoratton state 
of the vehk:te. Thus pit strategy can be developed 
according to a player's skill or the performance of the 
other cars. If the player is confident in his or her ability to 
drive fast he or she can choose to have everything 

50 repaired; if not. he or she can have only the engine or 
steering or some other critical componem repaired. 
Since some time is required for the pit stop, it is also 
possible to change players during this inten^l. TTius the 
interest level of the game is increased by incorporating 

55 pit operatk}ns into the race strategy. 
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ST 54: Leaving PtIArea 

When the pit wofic is complete, the player merges 
t>ack onto the track 201 and begins radng agaia The 
merge point is always the same, and this is the starting 
line for the course. Since cars under CPU control are 
continually on the course, when there are no players 
participating, the race is between CPU competitors. 

This game terminates either when the pass points 
are used up^ or when tiie stage terminates due to ttie 
time limiL 

ST 6: Pass Points Exceeded (PASS POINT OVER) 

When the pass points have been exceeded, a dis- 
play o1 "GAME OVER" is made, in step ST 6, as 
depicted in Fig. 14. As soon as "game over" is dis- 
played, the CPU 101 takes over control of that car. And. 
as depicted in Rg. 15. all screen displays of distance 
run and PASS points, etc.. disappear. 

The metiiod of computing pass points is discussed 
sul>sequently. 

ST 7a: Stage Tem^nation Due to Time Limit 

When a predetermined time limit has been 
exceeded, in step ST 7a. "GAME OVER' is displayed, 
as depicted in Rg. 14. For example, ttie number of laps 
\tmt must be completed witiiin a certain time period is 
predetermined, and, if that number of taps has not been 
completed when ttie limit time elapses, tfie game is ter- 
minated. Or ttie game may be forced to terminate sim- 
ply when ttie Rmit time has elapsed. The lap limit Is set 
to the number of laps that a player of normal sMU can 
complete. Then step ST 7 is advanced to. 

ST 7b: Determination of Qualif ication (were ttie required 
points acquired?) 

This step determines whether the required number 
of laps, as noted above, was completed. If the player 
has failed to qualify (YES), step ST 8 is advanced to. If 
the player has successfully qualified (NO), step ST 1 1 is 
advanced to. 

ST 8: Display Continue Saeen 

A continue saeen such as depicted in Rg. 16. in 
which the camera zooms out. is displayed. 

ST 9: Decide Whettier To Continue or Not 

In the continue screen in Rg. 16. a countdown is 
conducted, from 9 to 0. while cfisplaying the nunrtber on 
the screen.- If a coin is inserted before ttie count reaches 
0, the determination is to continue (YES). If no coin is 
inserted before 0 is reached, the determination is not to 
continue (NO). 



If ttie determination is to continue (YES), ttien step 
ST 4 is returned to, and ttie game is resumed. In ttiat 
case, ttie saeen perspective will zoom up from ttie con- 
tinue saeen depicted in Rg. 16, and transition to ttie 
5 start screen. 

When a orin has been inserted beforehand. -ttie 
race can be continued at ttie current position and 
speed, wittiout any speed reduction or interruption. The 
^er coins are inserted, ttie more advantageously can 
TO ttie race be continued. 

When ttie determination is not to continue (NO), 
step ST 10 is advanced to. When no coin has been 
inserted, ttie engine stops and ttie vehicle naturally 
slows down. 

IS 

ST 10: Termination of Game by Player 

Until ttie game starts, ttie advertisement saeen dis- 
play (ST 1), which IS a demonstration saeen, is 
20 returned ta 

ST 1 1 : Dedsion on Clearing Game 

When the limit time has fully elapsed, if ttie player 
25 has successfully quaTif led, Wis step determines whettier 
or not to clear ttie game. When a prescribed number of 
laps has been completed, the determination is made to 
dear ttie game (YES) and step ST 12 is advanced to. 
When ttie game is not cleared (NO), step ST 15 Is 
30 advanced to. 

ST 1 2: Total Score Display 

The present player's total score is cBsplayed in addi- 
3$ tion to ttie score of ttie player who previously cleared ttie 
game in this game apparatus. 

ST 13: Ending 

40 An ending saeen is displayed, such as one of an 
award ceremony where the victor is honored. 

ST 14: Name Entry 

4S A saeen is displayed urging this player to enter his 
or her nama The name entered is stored in the RAM 
103, and displayed togettier witti ottier players having 
outstanding scores in ttie total score cfisplay saeen of 
ST 12. 

so 

ST 15: Score Display 

The qualifying score for ttiis player is displayed. 

55 ST 1 6: Course Selection 

The next course to be played is selected here in 
order to continue ttie game. Only players who have suc- 
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cessfully quafified can select the final event 

tn the foregoing, the overall action of this game 
apparatus has been described. As explained at the out- 
set, one of the features of the apparatus of this first 
embodiment of the present invention Is the ability of any s 
player to join In the play at any time. For that reason, 
unGke conventional games wherein all of the oonpetlng 
cars start the race together wHh the subject car, with the 
apparatus of the first embodiment of the present inven- 
tioa the cars partlapating in the race have already 10 
started, and players select the cars thsy want from 
among those cars on the track. Thus the game is contin- 
ued in^espective of whether players are present or not 
so the game is continually advancing. Players can join 
the game whenever th^ so desire, in a variety of situa- is 
tions, and the spectators always have a new situation to 
watch. Accordingly, compared to a conventional game, 
both players and spectators can have more fun with this 
game. 

Now, in the initial state when the power is turned on. 20 
the other vehicles (competitors) will be poationed ran- 
domly around the tracK and the situation will not neces- 
sarily be right after a start Joining a race in progress 
(free entiy) immediately after a start is dlfficutt, and it 
may not be possible to maintain fairness with player 2S 
starting later (when free entry will be easier because the 
vehicles wilt be spread out). Accordingly, when action is 
first started, the positions of the vehicles might be 
spread out (randomly) by computation. This condition 
could be set by a distributor (or operator) as part of a so 
customer soliciting strategy. 

Pass Count System Details 

A pass count system that is a suitable method of ss 
dedding victory and defeat for the free entry system is 
now described with reference to Fig. 18 through 20. 

In the free entry system, there are no simuftaneous 
starts as in conventional games, so the method of termi- 
nating games by regulating the run time (time expiration 40 
system) cannot be used. This being so. the method 
used (pass point system) is to temfiinate a game on the 
basis of points scored by passing or being passed. 

ST 21 : Access information on block vehicle Is now in. 45 

As diagrammed in Rg. 19, the drcuit course 201 is 
divided Into a nuntfser of blocks 205. Pass counts are 
calculated in each of these blocks, respectively Each 
block 205. as depicted in Rg. 20. has a prescribed point so 
206. With reference to this point 206. distances x and y 
to the subject vehicle 207 and opponent vehicle 208 are 
found. Then the pass points are computed on the basis 
of these distances x and y. The point 206 in Rg. 20 is 
shown ahead of the driver on the tracK but it may be ss 
some other location, such as on the track behind the 
driver or even off the track. Nor is this detennination lim- 
ited to a flat plane. The reference point need only be at 



some specified location either in the plane of the vehi- 
cles 207 and 208 on the course, or In spac& 

The CPU 101 selects the block 205 that the subject 
vehicle 207 is in. and obtains information tiierefrom (on 
positions* course shape, etc.). 

ST 22: Calculate the distance from the point for tiiat 
block. 

This step finds the distance x in Ftg. 20. The CPU 
101 can readily learn the coordinates of each vehicle, ft 
then fincfe the distance based on those ooordinate& If 
the track Is straight In that blocK then the situation Is as 
diagrammed in Ftg. 20. If the track is omred, then the 
distance is found based on the shape of the curve (i.a. 
the distance along the centeriine. for exanple). 

ST 23: Access information from aO opponent-occupied 
blocks. 

This step accesses information on where all of the 
opponent vehicles are on the track. This game appara- 
tus is a conrvnunicating apparatis, so the CPU 101 in 
every game apparatus is able to access infomnation on 
. aD vehicles. 

ST 24: Determine whether subject ve^'cle block is the 
same as the opponent vehicle block. 

H the stibject vehicle 207 and opponent vehicle 208 
are both in the same block (YES) in Fig. 20. then the 
next step ST 25 is advanced to and pass point process- 
ing is executed. If the blocks are not the same (NO), 
then tile subject vehicle will not be passed by the oppo- 
nent vehicle, and tiiere will be no change in tiie pass 
points. 80 pass point processing will temiinate. 

ST 25: Calculate distance from point for opponent vehi- 
cle block. 

This step finds tiie distance y in Rg. 20. 

ST 26: Compare subject vehicle distance and opponent 
vehicle distance. 

When the subject vehicle is doser to ttie point tiian 
ttie opponent vehicle, that is. when x < y in Rg. 20. step 
ST 27 is advanced to. 

Conversely, if the subject vehicle is fartiier. that is. if 
X > y, then step ST 30 is advanced to. 

ST 27: Examine flag status to check fbr a "2.* 

When the flag status is *'2," indicating that the sub- 
ject vehicle was farther from ttie point in ttie preceding 
routine (YES), step ST 28 is advanced to. 

If that is not ttie case (NO), then tiiere is no change 
in ttie situation of ttie subject vehicle being fartiier. 
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either in the previous routine or in this routine, so there 
is no need to change the pass points. Step ST 26 is 
slopped and step ST 29 is advanced ta 

ST 28: Increment pass points (-t-l ). 

in the previous routine, the subject vehide was the 
more distant (x > y). knit in this routine the subject vehi- 
cle is closer (x < y). This means that in the interval 
between these two routines (1/60 second, for example), 
the subject vehicle 207 overtook the opponent vehide 
208. Hence the pass points are incremented to show 
that '1 opponent was overtakea' 

ST 29: Set flag status to *1/ 

Unlike the situation in the previous routine, here the 
subject vehicle 207 has drawn near to the point 206. so 
the flag status is set to "1" to indicate this. This termi- 
nates the pass point prixessing. 

ST 30: Examine flag status to check fbr a '1 ." 

When this flag Is a "1." indicating that the sulsject 
vehicle was closer In the previous routine (YES), step 
ST 31 is advanced ta 

When that is not the case (NO), there has been no 
change in the situation of the subject vehicle being more 
distant, either in the previous routine or in this routine, 
so there is no need to change the pass points. Step ST 
3 1 is bypassed and step ST 32 is advanced ta 

ST 31 : Decrement pass points (-1). 

In the previous routine, the subject vehide was the 
nearer (x < y). but in this routine the subject vehicle is 
more distant (x > y). This means that in the interval 
between these two routines (1/60 second, for example), 
the subject vehide 207 has been overtaken by the 
opponent vehide 208. Thereupon the pass points are 
decremented. 

ST 32: Set flag status to "2." 

Unlike In the previous routine, now the subject vehi- 
cle 207 has become more distant from the point 206, so 
the flag status is set to "2* to indicate this, and the pass 
pdnt processing is terminated. 

As described in the foregoing, then, the 'pass 
count" Is Incremented {+^) If an opponent vehicle ahead 
Is overtaken, and deaemented (-1) H the sid)ject vehide 
is overtaken by an opponent vehide from behind. Thus 
the pass count system numerically quantifies the situa- 
tion between multiple vehicles where cars are continu- 
ally overtaking and being overtaken. 

As explained eariier. when the pass count becomes 
zero, the continue screen Is displayed (cf. Rg. 5 arid ST 
6 and 8), so. to make the gam^ nrtore interesting, the 



default "pass count' is sat to sonrte value greater than 1 
(say to 3. fa exan^le) immediatety after the game 
starts. 

The "pass count" is displayed on the saeen. The 
5 number of cars overtaken and the current standing are 
also displayed. Ttie "pass oounT continues to be calcu- 
lated while the car Is in the pits. /Vocordingly. it is posd* 
Ue fbr a game to finish while one is sitting in the pit area. 
Thus it is necessary to judge whether or not it is advisa- 
10 Ue to make a pit stop. This provides an element of strat- 
egy not available in conventional games* and gives 
players something different to enjoy 

Instead of basing the count on "overtaking" and 
t)eing overtaken." moreover, it may be based on 
IS "crashing into the wall." or some other bctor. 

Benefits of Free Entry and Pass Count Systems 

As described In the foregoing, with this system a 

20 player can join the game at any tima Thus entry is pos- 
sible even when a game is in progress, after it has 
started. Hence a driving game is provided wherewitti 
players can match driving technkiue and radng tactics 
with each other, and wtierewith "battles" can take place 

25 with unknown players just as in a battle game. Thus 
there Is a good probability that a player-not being lim- 
ited to contests with his or her txiddies-can compete 
against completely unknown opponents. /Mso, the game 
can be kept running continually without interruption (so 

30 that one never has to wait before joining in). 

The apparatus of the first embodiment of the 
present invention, moreover, is not limited to driving 
games, but may be applied to airplane games or other 
race games. This permits free-entry contests witfiout 

35 the annoyance of having to wait to join a game or the 
awkwardness of standing around idly with unfamiliar 
people. 

Setting Environmental Conditions 

40 

In the free-entry system, all of the vehides are con- 
tinually on the track, and races can be joined when cars 
are in the pit area, fbr exanrpie. Thus, as in an actual 
endurance race, the environment and the condition of 

45 the cars can be changed with the passage of time, per- 
mitting a more realistic game to be presented. In the 
conventional system wherein all cars start simultane- 
ously, the elapsed times are short, making K drfficutt to 
offer such changes in the environment. The spedfic 

BO conditions which may be changed are as fblk)ws. 

(1) Change weather conditions such as tempera- 
ture, humxjity, and precipitation (rain start and stop) 
by a calendar or timer, and reflect the effects of 

55 these changes on vehicle performance. Or. preset 
the seasons and have the distributor make the 
selections. 

(2) When a aash occurs, have debris scattered 
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about, altering the track conditions, and affecting 
vehicle performance. The track conditions are also 
changed by the running of cats under CPU control. 
If one wishes to run on a clean track surface, one 
should begin playing the first thing in the morning. 
As time passes, tire grip increases. The ^ectficsof 
these conditions and processing are as follows. 

(2-1) Changes In Track Surface as Race Progresses 

- Track temperature 

• Track surface conditions (dry. wet. rain falling, 
standing water on surface, snow falDng, snow accu- 
mulating, ice^ned condition, oil on tracK sand on 
tracK tire marks on track) 

- Change in weather (clear, rain, snow, cloudy, sleet 
hail, fog) 

• Change in wind conditions (change in wind direc- 
tion and strength, combinations with other weather 
conditions) 

- Change in outside environment (temperature, 
humidity, atmospheric pressure) 

(2-2) Effects of Changing Conditions 

- Track temperature 

Change ttie resistance coefficient between 
tires and track surface 
Increase rate of tire wear, eta 

- Track surface conditions 

Change resistance coefficient of tires individu- 
ally 

Increase rate of tire wear 
Change air resistance 
Change visibiGty, etc. 

• Weather Changes 

Change air resistance 

Change air density 

Change atmospheric pressure 

Change aerodynamic resistance (CD o coeffi* 

dent of drag) 

Change down-forces, ^c. 

- Changes in External Environment 

{Temperaturej 

Temperatures rise for all materials 

Durability and wear rates change depending on tiie 

types and parts of such materials used 



(Atmospheric pressur^ 

Air resistance and down-torces change; ail physical 
quantities Involving weight change 

5 

(Temperature) 

All physical quantities Involving friction change 
Example: Resistance and Vbung's modulus in 
10 break pads change, etc. 

(3) Parameters Changeable by Game Machine Opera- 
tor 

15 The specifics of the conditions and processing are as 
fbHows. 

- Degree of difficulty of game (diange vehicle per- 
formance; change (^}ponent A3) 

20 ' Enable/disable exterior environmental changes 
• EnableAiisable weattier changes 

- EnableAilsable seasonal changes 
Regulate wear rales 

- Adjust time per day (12 min / 24 min / 6 min. etc.) 
25 * Default course selection 

' EnaUe/disable game tennination by lap count 
Step-up conditions (conditions fbr advarrdng to 
next course) 

30 Distributed Processing 

In tiie apparatus of the first embodiment of the 
present invention, a plurality of game machines are con- 
nected, comprising a communicating typj9 game appa- 
35 ratus featuring distributed processing between tiie 
game machines. If ttiere are 90 vehicles, for example. 
30 wiD be processed by game machine A, 30 by B, and 
30byC. 

The distributed processing in the first embodiment 

40 of ttie present Invention is now descn'bed wHh reference 
to Rg. 21 and 22. In Fig. 21, tiiree game machines la. 
lb. and 1c are connected. Game machine 1. the master 
game machine, determines the distribution of the 
processing load and controls the distributed processing 

46 overall - Game machines lb and 1c. are stave game 
macNnes. Game machine la sends data a to game 
machine lb. Game machine lb sends data a together 
wrtii data b that it has processed itself on to game 
machine 1c. Game machine lc sends data a b 

50 togeti^er with data c that it has processed itself to game 
machine 1a. In this manner, game machine la can 
access data b and c tiiat have been processed by the 
otiier game machines 1b and 1c. The same is true for 
these other game machines lb and 1c. Thus, by circu- 

55 lating the data around tite bop, processing is distributed 
among the game machines la, 1b. and 1c. while every 
game machine has access to all data. 

Process timing is now described making reference 
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to Rg. 22. In Rg. 22. memories A, B. and C represent 
the memories in the game machines la. lb. and Ic. 
respectively. TTie arrows represent the writing of data, 
with the flow thereof being from up to down. Between 
times t1 and t2. the game machines 1 a. lb. and Ic per- s 
form the data processing allotted to them, write the data 
resulting from that processing In their own memories, 
and also write those data to the memories of the other 
game machines. More ^ectfically. game machine la 
writes data a to memory B. game machine 1b writes ro 
data b to memory C. and game machine Ic writes data 
c to memory A. 

Processing is performed similariy from time 12 to 
time tS. and from time 13 to time t4. Accordingly. In the 
example d'agrammed in Rg. 22, every game machine is 
will have all necessary data written to its memory by the 
processing executed from time t1 to time t4. This 
processing is repeated at a fixed interval. The interval 
for these data communications is set at 1/60 seoond or 
less, according to the display screen refresh rate. 20 

Game machine la. the master, also monitors the 
processing conditions In the other game machines from 
time t1 to time t4. Based on these results, rachine la 
determines the processing load or burden for each 
game machine for the next cycle, decreasing it slightiy 25 
when it ts too great, and inaeasng it when excess 
processing capacity is avaifaUe. This processing load 
fluctuates as the game progresses, so distributing the 
processing in this accommodating fashion is effective In 
enhancing processing effidency. 30 

(1) Content of Data Communicated 
Vehicle type 

Vehicle position (three<fimensional coordinates) x. as 
y.2 

Vehicle orientation (three-dimensional coordinates) 
ax. ay, az 

Vehicle magnification (ttiree-dimensibnal coordi- 
nates) dx, dy. dz 40 
Tire steering angle (two front tires, left and right) 
Tire rpm (four tires, front and rear, left and right) 
Amounts of various wear or damage (external 
parts, tire periornrance, brake performance, steer- 
ing, engine, suspensloa wings, etc.) 4S 
Vehicle behavior information (spinning, drifting, on 
fire, etc.) 

Number of block the vehicle is currentiy in * 
Current lap numt)er 

Cunent pass points so 

Weatiier conditions 

Air conditions 

Track surfece conditions 

Environmental information 

55 

(2) Data tor Facilitating Communications 
Subject I.D. number 



Reply flag 
Receive flag 

Current condition flag (for distributed processing) 
Subject CPU load value (for distributed processing) 
CPU processing flag (for error processing) (for dis- 
tributed processing) 

Volume processed (for distributed processing) 
Information to be passed to next procedure (for dis- 
tributed processing) 

Information passed to next procedure (for distrib- 
uted processing) 

These data are configured as folfows: (data faciTrtat- 
Ing communications) -1- (data from environment 
processor) (subject 

vehicle data) -i* n * (data for each opponent vehicle) 
External Monitor Display Processing 

The image processing for the displays on the exter- 
nal monitor 19 depicted in Rg. 2 and 4 will now be 
descrfoed wHh reference to Rg. 23. 

The program first determines whether or not a 
player is present (ST 60a}. If no player Is present the 
advertisement saeen is displayed on the external mon- 
itor 19. 

When a player or players are present ttie players 
ttiat are to compete against one another are specified. 
When there are two or more players, for example, two 
players are specified that are vying for top position. 
overtaWng and being overtaken (ST 61). The process- 
ing subroutines are executed for these specified play- 
ers. 

The program determines whether tiie specified 
players are separated from one another by any consid- 
erable distance (ST 62a). If they are so separated, the 
positions and conditions of ttie players are displayed as 
a bird's-eye view, or as plotted on a map (ST 62b). This 
is done because ottierwise it would be difficult for a 
player to figure out where his or her opponent is. 

The program determines whether or not the speci- 
fied players are in dose proximity to one another (ST 
63a). If they are dose enough, a long cut is displayed 
from a point along the tracK something Tike a TV cam- 
era would show covering Uie race (ST 63b}. 

The program deterntines whether or not one of tfie 
players has made a pit stop (ST 64a). When a player 
has pitted, a scene of the pit area is displayed (ST 64b). 
Thus the otiier player can readily learn ttiat his or her 
opponent has pitted, and can alter his or her strategy 
accordingly. As was explained earlier, the pass count 
continues to be computed while a car is in ttie pit area, 
so a player may want to run up tiie count as much as 
possible white an opponent is. pitting in order to widen 
his or her lead significantly. . 

The program determines whether or not one of tt^e 
players has been involved in a mishap or left tiie race 
(ST 65a). When a player has been in a mishap or has 
left the race, that situation is displayed (ST 65b). Thus a 
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player can readily learn of an opponenfe (Ssadvantage, 
and alter his or her strategy accordingly. When a 
ptayefs opponent has been Involved in a mishap, that 
player may enter the pits. Or he or she may try to sofdify 
his or her lead and ther^ put the competition out of 
contention. 

The program determines whether one of the play- 
ers has cleared the game (ST 66a). When a game has 
been cleared, the clearing player is displayed, and a 
scene of the awards ceremony, for example, is dis- 
played (ST 66b). This also constitutes an advertisement 
to the spectators. 

Leader Marker Display Processing 

The image processing for displays on the external 
monitor 19 depicted in Fig. 2 and 4 is now described 
with reference to Fig. 24. 

First the program determines whether another 
player is present (ST 70). if another player is present 
(YES), information on that player is accessed (ST 71). 
Although distributed processing is adopted in the appa- 
ratus of this first embodiment of the present Invention, 
information concerning the other apparatuses is circu- 
lating in a loop, as described earlier, so the necessary 
information can be readily obtained. Based on the infor- 
mation obtained, the scores of the subject playo- and 
the other player are conpared (ST 72). If the sut]ject 
player is in the more advantageous position, the leader 
marker is lit (ST 73). 

Thus the leader marker will light for the player with, 
the best score at that point in tima This adds to the 
excitement by clearly displaying who is in the lead. 

Now. when a forked course is provided in a race 
course, conventionally only the lead driver could select 
which course to folfow. With this embodiment of the 
present invention, however, since it is possible to join a 
race in progress, it is permissible to grant the right of 
selection individualiy. according to a player's skill, after a 
certain point level has been attained. 

As desabed in the foregoing, as based on the 
present invention, players can select any among a plu- 
rality of vehicles that are running on the track, and join 
the race using the selected vehicles. The race game is 
perpetuated by these mutt^le vehicles that include the 
vehicles selected, and the game terminates when the 
selected vehicles satisfies certain conditions. Thus the 
race game is perpetuated irrespective of whether or not 
players are present, and a player can join the game at 
any time. 

Based on the present Invention, moreover, when a 
player joins the game, rf the position of the vehicle 
selected and the designated position where the player is 
to join the race in progress are distant from each other, 
the condition of the selected vehicle can be changed 
and that vehicle forcibly removed to the designated 
location, so that a jdning player need not wait a long 
time for a game to start 



Based on the present invention, furthennore. when 
a game is being perpetuated, the performance parame- 
ters of ttie vehicles are made to change with the pas- 
sage of tima A player manipulates the controls to get 

5 tile selected vehicle to a presafoed location for restor- 
ing the performance parameters, and then returns the 
vehicle to ttie race, after Its performance parameters 
have been restored, thus making H possible to incorpo- 
rate perfonnance degradation and restoration condi- 

10 tions into the game strategy and thus make the game 
more interesting. 

Based on the present invention, moreover, when 
tenninating a game, the temtination of that game is 
determined on the basis of a pass count which indicates 

15 tiie number of times a pass has been transacted 
between tiie selected vehicle and another vehicle. Thus 
the game can be made to develop according to ttie skill 
and luck of ttie players ttiemselves. and inappropriate 
game terminations avoided. 

20 Based on ttie present inventioa furttiermore, con- 
trol means are provkfed for acquiring information on 
race conditions from at least one of ttie plurality of game 
machines and tor determining display images, as well 
as an external monitor for displaying ttie display images 

25 detemiined by ttie control means, so that images can be 
provided for the players to reference responsive to ttie 
conditions of ttie vehicles competing in ttie race. 

Based on the present invention, moreover, each of 
ttie plurality of game machines comprises a display unit 

30 for displaying information pertaining to race conditions, 
whereby spectators can readily see what is happening 
in ttie race. 

Based on ttie present invention, furttiermore, each 
of the plurality of game machines has in^ge processors 

35 ttiat process pre-allocated data, and each has a com- 
munications controller ttiat outputs processed data to 
ttie ottier game machines, receives data processed by 
ttie ottier game nachines, and writes ttiose data to 
memories in its image processor. Therefore, when one 

40 cycle of process'ng finishes, any game machine can 
access data processed by ttie other game machines. 
Acoorcfingly, all data can be processed v/hi!e leveling 
out ttie processing burden by dtstrbuted processing, 
and all of ttie data can be used by alt of ttie game 

45 madunes. Thus efficient data processing is facilitated. 

Second Emlxxfiment 

A second embodiment of ttie present invention will 
so now be described, making reference to the drawings. 
The game system concerning ttiis embodiment is a 
communicating game system wherein a plurality of play- 
ers simultaneously compete in a common game via 
communications. This communicating game system 
55 comprises a plurality of game apparatuses which are 
consoles feshioned as cockpits which ttie players sit in. 
The electrical configuration of each game apparatus is 
ttie same as tfet diagrammed in Rg. 1. The layout for 
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this oommunicsting game systsm is ths same as that 
diagrammed in Fig. 2. And the diagonal aspect of this 
communicating game system Is as depicted in Rg. 4. 

Based on this communicating game system, driving 
games and the like can be played using each of the 
game apparatuses 1 a through 1d independently of each 
other. Or. alternatively, a plurality of players can engage, 
in a competitive driving game via the intercommunwat- 
ing system. 

The competitive game is provided in this communi- 
cating game system as a free-entry type of multiple- 
player competition. Among the features of this game are 
that it is a free-entry game in which players can join in- 
progress, that a game is continued until either the game 
termination conditions are m^ or the players express 
their desire to terminate the game, and that it is a game 
which incorporates a sense of '*8urvivar in that the 
results of the previous game are automatically reflected 
In the determination of the participants in the next 
gama 

These features derive from the entry processing 
program diagrammed in Rg. 25. This program is exe- 
cuted by the controller 18. but it may also be executed 
by the communications controller 17a of the master 
game apparatus la. for example. The game is now 
desaibed in terms of a competitive driving game, but it 
is not necessarily limited to that mode. 

When the program in Rg. 25 is started by the con- 
troller 18, it first determines whether or not a player has 
made entry into the commuracating game system (step 
SI ). ft then determines whether the number of entries is 
1 or not (step S2). If the number of players entered is 1 
(step 82. YES), then the controller 16 commands com- 
puter competition in the game apparatus la (lb. 1c. or 
Id) where the entry was made (step S3). 

"Computer competition" is a mode wherein the 
CPU in the game apparatus competes with the player 
according to predetermined procedures. 

When two or more players have entered (step S2, 
NO), however, the program determines whether or not 
this is to be a communicating competition (step S4). 
This determination is based on information input by but- 
ton from the player. 

"Communicating competition" is a mode wherein a 
game is contested by the players themselves between 
game apparatuses via the communications network. 

Even when it has been determined that the game 
will not be a communicating competition (step 84. NO), 
similarly, each game apparatus in which there has been 
an entry will be commanded to conduct a computer 
competition (step 85). When, on the other hand, it has 
been determined that this is a communicating competi- 
tion (step 84. YES), the controller 18 issues convnands 
to each of the plurality of game apparatuses to conduct 
a communicating competition (step 86). Thus the com- 
municating competition is contested by multiple players 
between gan^e apparatuses. 

Next the controller 18. after a game has started 



between a plurality of players, enters await state while 
repeatedly checking to see whether, during the game in 
progress, another player has indicated his or her inten- 
tion to enter (i.e. join the game) (st^ 87). When there Is 

5 an in-progress entry (step 87, YES), the program deter- 
mines whether or not the entry can be accepted (step 
88). The determination of this "entry acceptance" 
involves deciding whether or not conditions wfll permit 
the vehicle of another player to join the driving game in 

10 the virtual game space. 

The driving game here is a race that is being run on 
a circuit course from a starting ST poim (goal GL point) 
to a goal GL point (starting ST point). For this reason, 
the determination of entry acceptance depends on 

15 whether a not the current time is within the interval from 
the time when the lead car has reached a final check- 
point PFN (cf. Rg. 27(a)) that is established at a pre- 
scribed position before the goal GL point to the time that 
the game is restarted. The final checkpoint PFN is 

20 selected at a position on the course that can almost be 
considered the goal GL point ■ 

When the driving game has already started and 
entries are not being accepted (step S8. NO), the con- 
troller 18 issues a command to the game appamtus 

25 where the in-progress entry has been made to conduct 
a conputer competition with that player (step 89). and. 
again, the processing steps 87 and 88 are repeated. In 
this computer competition, the CPU in the game appa- 
ratus emered allows that player to race artificially at the 

30 back of the pack in the driving game that Is already 
underway. However, the vehicle of tHs player who joined 
the race in progress will be running in a competition- 
waiting status, and its standing in the race will not be 
reflected in the scores of the driving game underway 

35 Thus a player vi^o wishes to join a communicating 
game in progress need not wait until the driving game 
urvienway is over, but can artificially join the driving 
game currently in progress. Accordingly, the player join- 
ing in-progress will not get bored or give up. but can, 

40 from the moment of joining in-progress. begin to share 
in the game drama and excitement Also, since the 
processing in steps S7 • S9 is repeatedly executed, a 
plurality of players joining in-progress can be handled In 
ttie same way. 

45 When the lead car in a driving game already under- 
way reaches the final chedqpoint entry acceptance is 
enabled, that is. it is determined that entry is possible 
into the real game (step Sd, YES). When this happens, 
processing is executed for setting the new participants 

50 in the next round of competition (step 81 0). 

This setting processing, in one example, is per- 
fbmied as diagrammed in Rg. 26. Specifically, the 
player who has been waiting for entry acceptance to be 
enabled, that is, the participation^aiting player who 

55 joined the game in-progress and has been engaged in a 
computer conpetition. is specified (step SlOa). Then 
the qualifying conditions are read out of the internal 
memory into a work area (step 81 Ob). The qualifying 
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conditions are what determina the players having the 
highest standings in the race scores as quafif iers in the 
driving game. In the case of a driving game between 
three or mae players^ for example, the top ranking two 
drivers might be made the qualifiers. The number of 5 
these qualifiers can be made variable in real time 
depending on the number of players participating in the 
game or the number of players joining the game in- 
progress. etc. 

The controller 18 determines the rankings accord- 10 
ing to the order in which vehicles pass the final check- 
point PFN, and determines the qualifiers (remaining 
drivers) with reference to the quafifying conditions (step 
SIOc). Then the waiting player or players are added to 
the qualifying players, and the new group of competing 15 
players is decided (step SlOd). Players who have lost 
out cannot participate in the next race, and their game 
apparatuses are commanded to take some action such 
as causing the defeated players' veNdes to enter the pit 
area (step SlOe). 20 

When the plurality of new players has been auto- 
maticaliy determined in this manna* for the next race 
(step S10). the controller 18 verifies whether or not the 
game temiination conditions have been met (step 81 1). 
When a game is to be terminated (step Si 1 , YES), then 2s 
the prescribed game-over processing is performed 
(step SI 2), such as displaying the game results. If the 
game is not over (step Si 1. NO), then the controller 18 
decides wheth^ or not to continue the communicating 
conpetition (step S13). If the communicating competi- 30 
tion is to be continued, then, after the communicating 
conpetition command has again been issued in 
processing step S6. the routine from step 87 on, noted 
above, is repeated. When the communicating competi- 
tion is not to be continued (step 813. NO), step 81 is 35 
returned ta whereupcm independent computer compe- 
titions can be conducted at Individual gante appara- 
tu8e& 

A specific example of entry processing executed by 
the program routine noted in the foregoing is now 40 
desaibed with reference to Fig. 27. It is assumed here 
that three vehicles. A, B. and C. driven by three players, 
are racing on a circuit course in virtual game space. As 
diagrammed at (a) in Rg. 27, the three vehicles A. B, 
and C make a simultaneous start at time t1 from the 45 
starting ST (s goal GL) point, and a communicating 
competition Is implemented. 

At a point separated from the starting point by some 
prescribed distance, a checkpoint PUV is established, 
as diagrammed at (b) in Fig. 27. This checkpoint PUV so 
cannot be seen by the players (La on the saeen in the 
game apparatus). This checkpoint PUV is established 
for the purpose of encouraging the players in advancing 
the game. If none of the cars reach this checkpoint PUV 
within a prescribed time interval, a message such as 55 
'Hurry upl" is displayed. And. if the invisible chedqsoint 
PUV is still not reached by any of the cars after another 
prescribed time interval, the program forcibly terminates 



the game. This waiting time (prescribed time Interval), 
however, is set to a value that wouU be unthinkable in 
any normal game. 

Now. it is here assumed that, at time t2. as dia* 
grammed at (c) in Fig. 27. another player joins the race 
In progress^ This player's vehicle 0 is following the pack 
of the game currentiy being advanced, engaged in a 
computer competition. At this time, if the skill of this 
•additional player is very good, he or she may dose the 
distance with the lead cars A, B. and C. and even over* 
take them. This, howevo-, will not be reflected in the 
scoring of the game cunrentiy in progress. In other 
words, a player joining a game in progress participates 
immediately in the game artifidaily while waiting to join 
tiie nextrac& 

When the lead car A reaches the final checkpoint 
PFN. as diagrammed at (d) in Fig. 27, the order at tiiat 
point in time is determined as the order at the finish line, 
and tile drivers of cars A and C are determined as the 
qualifiers according to the qualifying conditions. The 
driver of the losing car B is forced into the pits, for exam- 
ple, and is excluded from the next race. At the same 
time, the vehicle D of the player joining the game in 
progress is added in place of the disqualified car B. and 
tiie new competing cars become A. C. and D. 

The game continues to advance, without stopping, 
while these new competitors are being deto^nraned. so 
there is an automatic transition from the prevtous race to 
the cunrent race. In other words, as dia^mmed at (e) In 
Rg. 27. the driving game is now continued without Inter- 
njiption from the previous race by the new contestants 
A. C, and D. In this continuing race, tiie start will be 
staggered, with some distance between ttie in-progress 
joining car D and the previously competing cars A and 
C. and between the previously competing cars A and C. 
These separation distances at the start add spice to the 
game. A skillful player earns an advantage that is a 
reflection of his or her score in tiie prievious race, while 
a player who joined the game in progress may set his or 
her sights on the advantaged player, and may furttier 
heighten interest in the ^me by overtaking that player. 

Thus, with the communicating game system of this 
embodiment, when another player joins a game already 
being contested, he or she may freely join at any time, 
and can artificially partio'pate in the game currently in 
progress. The player who has joined in-progress. more- 
over, when the game is a driving game, can participate 
-artifidaily during a radng competition of fixed scope, 
and then autorratically and without interruption join in 
tiie next radng competition (game) of fixed scope. For 
this reason, the player joining tiie game in progress can 
share in the tense excitement of the game from the 
moment of joining, and ttius enhance interest in the 
game. Also, players in the top standings in the previous 
radng competition of fixed scope can, witiiout interrup- 
tion, participate in tiie next radng competition, so that 
games offering a sense of "survival" can be provided, 
and interest in the game furtiier promoted. 
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TTie oommunicating game system described in the 
ft>regoing adopts various image processing teGhniques^ 
noted below, in order to enhance game excitement 

(1) When the car of a player passes over a bun^ 
road, the screen displayed on the TV monitor 1 3 jig- 
gles around in proportion to how bad the bumps in 
the bumpy road are. 

(2) A diagonal shadow of each vehicle is dteplayed 
to add a three-dimensional effect The texture of 
that shadow changes to agree with the place where 
it is being cast 

(3) Water droplets are graphicaDy displayed by 
water-droplet polygons. 

(4) A wet track surface is graphicaOy displayed by 
means of a fogging effect 

(5) Evening and night scenes are graphically dis* 
played by means of fogging effects. 

(6) Scenes with light striking mountains, etc.. are 
graphicaOy displayed using windows. 

The communicating game system of this embodi- 
ment has been described as a system for implementing 
a driving game, but the game system of the present 
Invention is not limited to that mode, it may also be 
applied to battle games and the lika 

More speclftcalty, in a battle game apparatus 
wherewith a plurality of players engage jointly in a com- 
petitive game while controlling a plurality of game appa- 
ratuses, respectively, the kind of in-progress entry 
desaibed in the foregoing can be facilitated. In such 
cases, the hardware of the embodiment described in 
detail above can be enployed with hardly any modifica- 
tion, and the game can be implemented by modifying 
primarily the software according to the differences 
between the games themselves. An example would be 
a case in which, while one player 1 is engaged in a con- 
test with the CPU. the other player 2 takes over from the 
CPU and engages player 1 in battle. At this time, there 
are points of difference, in that the program must be 
immediately switched over so that player 2 can manipu- 
late the player character that had been under the control 
of the CPU, and, when the game with the player charac- 
ter inherited from the CPU by player 2 ends, it is neces- 
sary for playa* 2 to then select a player character, and 
therewith engage in a game with player 1. For these 
purposes, any of several methods may be employed, 
including the method of returning the vehicles naturally 
to the start line, the method of executing game-over 
processing, and the function restoration processing 
method employing veNcle pit stops, described in detail 
earlier. In such cases, of course, different situations %viD 
be used, commensurate with the battle game in view, 
such as involving a referee, if it is a boxing game, pro- 
viding for technical knockouts, having the contestants 
return to ringside between rounds, and so forth. 

Various game aspects can be variously nrrodified. 
and are not limited to the descriptions in the foregoing. 



Such aspects Include the way in wKch players joining a 
game in progress are allowed to tenporarily participate 
artificially (as in having them chasing the pack from 
behind), the process for determining partic^tion in the 

5 next game of fixed scope (as in providing for a racing 
competition of a fixed raimber of laps), and the way in 
which the player characters of losing players are han- 
dled (as in making the cars come into the pits), etc. 
The embodiments desaibed herein, moreover. 

10 comprise processing functions to make the video seen 
from the perspective of the player characters move up 
and down according to in^egularities in the track sudace 
and the vehicle operating conditions. Rg. 28 represents 
a screen as seen from the perspective of a player char- 
is acter. The vehicles are provided, as disclosed in lakl- 
open patent applications H8-276070 [1996] and H8- 
276074 [1996]. with virtual equipment (such as virtual 
su^nsion behavtor omiputing means), and the vehi- 
cle are positioned on the ground (mapped) through this 

20 virtual suspension apparatus on the virtual ground sur- 
face in three<fimensional virtual space. 

This suspension behavior is oonv3uted from track 
surface conditions (track surface friction), vehicle steer- 
ing conditions, and vehicle speed conditions. The video 

25 as seen from the player character is altered according to 
the results of thte conrtputation. When the track surface 
is uneven, for example, the vidra in Rg. 28 is shown as 
vibrating up and down. When a rolling behavior is exhib- 
ited by the suspension, the video in Fig. 28 is tilted In the 

30 direction of vehicle leaa 

The CPU produces video and audio to Implement 
the games described in the foregoing, t>y means of 
application software provided by such storage media as 
. cartridge 1/F or CD-ROM. In addition to the cartridge 

35 ROM and CD-ROM storage media already mentioned 
for storing game machine action programs, programs 
may also be communicated via internet or PC network. 

Aopording to the preserit inventkm, as described in 
the foregoing, a free-entry type of multi-player competi- 

40 live game system and game method are pnsvided 
wherewith a player wishing to join a communicating 
competitive game in progress can immediately partici- 
pate, albeit artificially, and sut^sequentty automatically 
and without tntemiption join the game officially, so that 

45 the tediousness of having to wait for a game to end can 
be eliminated, and wherewith the "intermission" 
k)etween games is done away with, and multiple games 
can be continuously perpetuated while, by automatically 
reflecting the scores of the previous game in the current 

so game, a sense of having "survived" is imparted to a 
skillful player, thus enhandng the excitement of the 
game and thereby making it more interesting. 

Claims 

65 

1 . A game apparatus comprising: 

advancing means for continuing and advancing 
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a race game involving a plurality of vehicles 
Inrespective of whether or not players are 
present: 

eelection means for selection t)y a player of one 
of said plurality of vehicles; s 
control shifting means for shifting control of a 
selected vehicle to a player; and 
control tennination means for termtinating con- 
trol by said player when said selected veftide 
has satisfied certain conditions. 10 

2. A game apparatus comprising: advancing means 
for automatically advancing a game, following a 
predetermined program, and automatically oontrol- 
ling a plurality of objects; is 

selection means for permitting a player to 
select one of a plurality of objects; 

control shifting means for shifting control of 20 
said object selected by said player to said 
player; and 

control termination means for terminating con- 
trol by said player when said selected olsject 25 
has satisfied certain conditions. 

3. The game apparatus according to Qaim 1 or 2. 
wherein said advancing means comprise parame- 
ter changing means for changing performance so 
parameters of said vehicle or object as time 
elapses; replenishing means for moving said 
selected vehicle or object, by control of said player, 

to a designated position for purpose of restoring 
said performance parameters; and reinstating 35 
means for reinstating said vehicle or object after 
said performance parameters have been restored. 

4. The game apparatus according to Claim 1 or 2. 
wher^n said advancing means comprise environ- 40 
mental condition changing means for changing 
environmental conditions as a game advances. 

5. The game apparatus according to Claim 1 or 2. 
wherein said advancing means maintain tiie 4S 
number of said vehicles or objects constant 

6. The game apparatus according to Claim 1 or 2, 
wherein said advancing means set environmental 
conditions for the progress of a game by selecting so 
from among a plurality of predetermined environ- 
mental conditions. 

7. The game apparatus according to Claim 1 or 2. 
wherein said selection means comprise positicm ^ 
detection means for finding position of said 
selected vehicle or object: and said control shifting 
means comprise first vehicle control means for 



shifting control of saKl selected vehicle or object to 
said player, after waiting for said selected vehicle or 
object to approach a prescribed position where said 
player is to jdn a game in progress, when said pre- 
salbed position is dose to said position of sad 
selected vehide or object; and second vehide con- 
trol means for moving said selected vehK:le or 
object to said prescribed position where said player 
is to join a game in progress, and ti^nsfen^ing con- 
trol of saof selected vehide or object to sasd player, 
when said prescribed position is dose to said posi- 
tion of said selected vehide or object 

8. The game apparatus according to Claim 7. wheran 
said selection means comprise situation changing 
means for changing the situation of said selected 
vehide or object when said prescribed position 
where said player Is to join a game in progress is far 
from said position of said selected vehide or object. 

9. The game apparatus according to Claim 1 or 2. 
wherein said selection means select said vehide or 
object to which a marie is attached con'esponding to 
an input mark. 

10. The game apparatus according to Claim 1 or 2. 
wherein said control terminating means comprise 
assessment means for terminating control based 
on a pass count that indicates the number of times 
a passing encounter has occurred between said 
selected vehide or object and other vehicles or 
objects. 

11. The game apparatus according to Claim 10, 
wherein said pass count for said vehide or object is 
determined by measuring tiie position of said vehi- 
de or ot)ject with reference to desisted points 
within blocks provided along a course. 

12. The game apparatus according to Claim 1 or 2, 
vi^erein said control terminating means comprise 
score computing means for confuting scores relat- 
ing to competition results of said players. 

13w 'The game apparatus according to Claim 1 or 2. 
wherein said control terminating means terminate 
control by said player when a prescribed amount of 
time has elapsed. 

14. A game processing method ttiatperpetiates a race 
game, inespective of tiie presence or absence of 
players, comprising: 

a selection step by which players select vehi- 
des from among a plurality of vehides during a 
race; 

a joining step by wfvch players Join said race 
using said selected vehides; 
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a game perpetuating step that perpetuates 
said race game wHh said plurality of vehicles 
that Indudes said selected vehicles; and 
a game-termination processing step that Xervm- 
nates said game when said selected vehicles 
have satisfied prescribed conditions. 

15. The game processing method according to Claim 

14. wherein said joining step comprises: a position 
detection step for determining positions of said 
selected vehicles; a first vehicle control step that, 
when the position of a selected vehicle is close to a 
prescn'bed position where a player is to join a race 
in progress, waits tbr said selected vehicle to draw 
near to said prescribed position, and then transfers 
control of said selected vehicle to said player; and a 
second vehicle control step ^t moves said 
selected vehicle to said prescribed position and 
then transfers control of said selected vehicle to 
said player. 

16. The game processing method according to Claim 

15, wherein said joining step comprises a situation 
changing step for changing the situation of said 
selected vehicle when said position of said selected 
vehicle is far from said position where said player is 
to join said race in progress; 

17. T]ie game processing method according to Claim 
14. wherein said game perpetuating step com- 
prises a parameter changing step that changes per- 
Ibnnance parameters of said vehicles as time 
elapses; a replenishing step for moving said 
selected vehk;le to a prescribed position for restor- 
ing said performance parameters thereof; and a 
reinstating step for reinstating said vehicle in the 
race after said performance parameters have been 
restored. 

18. The game processing method according to Claim 
14, wherein sakl game-termination processing step 
determines when the game is over based on a pass 
count indicating the number of passing encounters 
between said selected vehicle and other vehicles. 

19. The game apparatus according to Qaim 18. 
wherein said pass count for said vehicle is deter- 
mined b)f measuring the position of said v^ide 
with reference to designated points within blocks 
provided along the coursa 

20. A game system comprising: 

a plurality of game apparatuses, each compris- 
ing: 

an Image processor for generating game 
screens; and 

a communications controller tiiat is connected 



to said image processor and that perfbrms con- 
trol while communicating with other equipment; 
and 

connection means for connecting said oommu- 
5 nications controllers of said plurality of game 

apparatuses; 

wherein each of said game apparatuses 
Is a game apparatus cited ffi any of the claims 
from Claim 1 through Claim 13. 

10 

21. The game system according to Claim 20, wherein 
said communications controllers communicate 
parameter information via said connection means 
while maintaining synchronization. 

15 

22. The game system according to Claim 20. further 
comprising control means for obtaining information 
on race conditions from at least one of said plurality 
of game apparatuses and determining display 

20 images; and an external nfX)nitor or monitors for dis- 
playing said display images determined by said 
control means. 

23. The game system according to Claim 20. wherein 
25 each of said plurality of game apparatuses com- 
prises a display unit for displaying information con- 
cerning race conditions. 

24* Ihe game system according to Claim 20. wherein. 

so in said plurality of game apparatuses, each of said 
image processors, respectively, processes previ- 
ously allocated data, and each of said communica- 
tions controllers, respectively, outputs processed 
data to the other game apparatuses, receives data 

3$ processed by said other game apparatuses, and 
writes these data to a memory In said image proc- 
essor. 

25i A recording medium in which are recorded proce- 
40 dures for causing processors to function as one or 
other of said means cited in Claim 1 ttirough Claim 
13, namely said advandng means, selection 
means, control means, and control termination 
means. 

45 

26. A game system comprising: 

game execution means for enabling a plurality 
of players to join togetiier and compete in a 

60 convnon game; 

pseudo-game execution means for permitting 
other players to artifidally join a game in 
progress when there are such other players to 
join such game in progress; 

65 player setting means that, when competition of 

a certain scope in a game has been concluded, 
reflect competition results for that game and 
automatically set a new plurality of players to 
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which saM other players have been added; and 
game perpetuating means for causing said 
autonetically set plurality of players to auto- 
matically parttcg)ate in said game and for per- 
petuating said gama 5 

27. Ihe game system according to Claim 26. wherein 
said game is a driving game In which vehicles are 
used in competing in game space. 

TO 

28. The game system according to Claim 27. wherein 
said pseudo-game execution means are means (or 
providing competition against vehicles controlled by 
a computer comprised by the system. 

15 

29. The game system according to Claim 28, wherein 
said player setting means comprise: judgment 
means for determining the finish ot a certain scope 
of said driving ganre; determining means for deter- 
nruning results of said driving ^me when said finish 20 
has been determined: and setting means tor setting 
s^ new plurality of players to which has been 
added said other players and said continuing play- 
ers for said game designated after comparing the 
results of the first-mentioned game against prede- 25 
tern^ned conditiors. 

30. The game system according to Claim 29. wherein 
said certain scope of said driving ^me is a scope 
wherein a dosed course, from start to finish, is run so 
a prescribed number of times, in the virtual game 
space of said driving gama 

31. A game execution method wherewith a plurality of 
players can participate competitively together in a ss 
common game; 

when other players join said game virhile it is in 
progress, said other players are made to partic- 
ipate artificially in said game in progress: 40 
when a certain scope of competition in said 
game has been concluded in the game space, 
results of that game competition are reflected 
and a new plurality of players to wtiich said 
other players have been added is automatically 45 
set; 

this automatically set plurality of players is 
automatically made to join said game; and that 
game is perpetuated. 
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Fig. 1: 
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Fig. 13: 
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Fig. 18: 
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